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To all whom it may concern :

Beit known that I, FRANZ WURTENBERGER,

of Ruhrort, in the Iingdom of Prussia and
German Dmplre have invented a new and Im-
proved Blast Apparatus for Treating Iron in a
Reverberatory or other FFarnace, of wln(,h the
tollowing is a specification, and for which 1
have recewul German Letters Patent for fif-
teen years, dated April 27, 1879, numbered
10,815. |

This invention relates to an 1mprovement in
the manufacture of large quantities of steel or
ingot iron, 11 1eﬂenerltive or other reverbera-
tory furua(,e% lw blowing air into the bath of
metal by means of a tuyere apparatus of pecu-
liar construction, capable of being introduced
separately into the furnace and 1nto the bath
of metal. White or mottled pig-iron 1s to be
used chiefly, but grey pig may beemployed also.
Any quantity of steel-scrap or iron-scrap may
be mixed with the pig-iron, and this method
of working may therefore be also used in the
Martin or open-hearth process as now prac-
ticed, offering many advantages, because it
elm,bleb the useof a conmdembly 9 rtater quan-
tity of pig-iron, accelerates the process, 1n-
creases the production, and makes the producet
more homogeneous.

The process is carried out by introducing one
or a number of the described tuyere apparatus
into the bath of metal in the reverberatory or
regenerative furnace, the bath consisting of
pig-iron alone taken from a blast-furnace or a
cupola, or obtained by melting down in the re-
verberatory furnace either pig-iron alone or a
mixture of pig-iron with steel oriron. The air
blown in by means of the tuyere apparatus
causes a rapid elimination of the silicon, car-
bon, &e., in the bath of metal. The decarbon-
ization is carried to the point necessaryinorder
to obtain the product desired, and then the
quality aimed at is produced, according to esti-
mation, by the addition of spiegeleisen, ferro-
manganese, &cC.

In the accompanying drawings, Figure 1
represents a vertical longitudinal section of a
furnace, and the apparatus in position; Iig. 2,
a horizontal section of the apparatus taken on
line ¢ ¢ of Fig. 1. Iigs.3 and 4 are vertical
sectional views of the. apparatus and a pars of

construction indetail; and Ifig. 5 1s an enlarged
horizontal sectional view of the apparatus and
a part of the furnace.

The tuyere apparatus which serves to carry
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ouf this process consists, as shown by the draw-

ings, of three (more or less) wroaght-iron tabes,
A, coated with refractory material B, aud car-
rying on the ends, dipping into the bath of
metal, a fire-proof nozzle, ¢. The outer end,
which 1t is best to provide with a small flange,
is nicely fitted iuto a movable cast-iron dis-
tributer, ¢, and is fastened, by means of acover,
b, and a wedge, d, or otherwise, in such man-
ner that the tubes are intimately connected
with the distributer, so that the entire appa-
ratus may be guided by two handles, D D.
Themethod of attaching the tubesor tuyeres,
and the method of constructing the distributer,
&e., may also beeffected by 01:11{.,1‘ simple means.
The apparatus may consist of one single or
of two or more tubes or tuyeres. The nozzle
may be of different shape, and may possess one
or more openings for the passage of the blast.
The tubes dip into the bath of metal 1n a fur-
nace to a requisite depth, as shown in Fig. 1,
and corresponding pressare of blast must be
provided for. (The pressure is generally about
seven and one-balf pounds per square inch
above atmospherie pressure.) If one nozzle or
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one tube has become defective during the blow

it can be exchanged at once.

The joint between the apparatus and the
blast-pipe E is a small elbow-pipe, T, attached
to the distributer C, a firm and bla:-;t tlﬂ'ht CO1l-
nection between the said elbow-pipe a-nrl a ver-
tically-movable section of pipe, G, and between
said vertically-movable pipe and a blast-supply
pipe, H, which is capable of turning, being
made by means of a frame and screw,e f. The
turning pipe and the vertically-movable see-
tion follow the movement of the apparatus
when the tubes or tuyeres are made to dip into
or out of the bath of metal. This connection
with the blast-pipe may be effected by other
means.

The two handles ¢ of ‘the apparatus termi-

nate in a frame, I, which, when the apparatus
is introduced into the furnace, bears with piv-
otal connections in two turked holders, J J,
which are screwed intfothe working plate. Thls

the furnace, on an enlarged scale, showing the | affords the apparatus a pivoting pomt Whl(,h
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materially facilitates its manipulation. It is
best to suspend the apparatus from an over-
head track.
other means.
It is evident that this tuyere apparatus, be-
sides carrying out tie processes mentioned 1n
the above,in which dephosphorization i1snotne-
cessary, is also the means for working the well-
known Thomas and Gilehrist dephosphoriz-
ing process in stationary reverberatory or gas-
generative furnaces. The bath of metal may
in this case be either pig-iron alone or a smelt-
ed mixture of pig-iron with phosphorie steel or
iron scrap. Theapparatusfurthermore permits
the blowing of finely-powdered reagents mnto
the bath of metal for the purpose of dephos-
phorizing pig-iron as well as steel, 1t being pos-
sible to blow powdered oxides—i. e., oxides of
iron, oxides of manganese, lime, and magne-
sia, or a mixture of them, these oxides causing
the oxidation and the slagging of the phos-

phorus—Dby means of the blast into the bath of |
metal. Thismethodofdephosphorization may

also be used for dephospborizing pig-iron by
allowing the pig-iron to flow from the blast-
furnace into a receptacle provided with the
movable tuyeres, and by which a certain quan-
tity of these oxides is supplied. DBy means of
avalvethequantitiesofthesereagentsconduct-
ed to the apparatus can be easily regulated.
Dephosphorization in the gas-regenerative
furnace may also be effected in connection with
the Bessemer process by bringing the charge

from an ordinary Bessemer converter, (where |

It may, however be adjusted by |
| ing out the dephosphorization by means of the

H

phosphoric pig-iron is blown until carbon and 35
silicon are eliminated,) but without the cinder
into the regenerative farnace, and then carry-

tuyere apparatus above described. |

IFor certain purposes steam or gases may be 4o
blowun into the bath of metal by means of the
apparatus instead of air, and the blowing of
reagents may also be effected by means of
steam or compressed gases.

I claim—

1. In comDbination with the distributer C, in-
terposed between a blast-pipe and one or more
tuyere-pipes, the handles D D, frame I, and
holders J J, attached to the furnace for the
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~purpose of giving a pivotal support for the go

said distributer C and its connected parts, on
which they can be turned so as to elevate and
depress the nozzle of the tuyere-pipes when
placed in the furnace, substantially as de-
seribed. | 55
2. In combination with the distribater C and
the tuyere-pipes supported on the holders J
and the blast IE, the elbow I, adjustable pipe
G, and pivoted pipe H, to permit the tuyere-
pipes to be elevated and depressed without
breaking their connection with the blast, sub-
stantiaily as described.
This specification signed by me this 28th day
of January, 1880. -
- FRANZ WURTENBERGER.
Witnesses: |
HOEVELEY,
V. KRAWITZ.
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